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In this thesis, the author developed novel materials with unique luminescent properties such as 
strong emission in solid state, efficient deep–blue emission, white–color photoluminescence from 
single chromophores, and photoluminescence behavior sensitive to both the molecular and 
aggregated structure. Five groups of materials were designed, characterized and presented as 
separate five chapters. In Chapters 2 and 3, novel low-molecular-weight gold complexes were 
synthesized and their luminescent properties were studied. These gold complexes exhibited 
luminescence properties that depended not only on the molecular structure, but also on aggregated 
structure of the complexes. Thus, it was concluded that luminescence color is extremely sensitive to 
the aggregated structure.  
In Chapter 4, novel polymer liquid crystals with mesogenic gold complexes in side chains were 
designed. The author found that those polymers exhibited white–color photoluminescence in 
condensed phases from single chromophores. In Chapter 5, a copolymer containing gold complexes 
in side chains was developed. Emission color along with liquid crystal behavior can be tuned by 
controlling both the aggregated and molecular structures. Moreover, very pure white emission from 
a single material and white-polarized light was obtained. In Chapter 6, three polymer liquid crystals 
without gold atom were synthesized in order to compare with the polymers containing gold 
complexes. They emitted the deepest blue-color emission with high quantum yield up to 60% in 
solid state.  
The study presented in this thesis is expected to be valuable for both the academic research and 
applications in the field of organic light-emitting devices, optoelectronics, and materials science 
owing to the unique properties of these materials. These interesting findings motivate us in our 
future plan to proceed towards enhancing the white–color emission via controlling the aggregate 
structure in new polymer liquid crystals. 
